We detected Toxoplasma gondii in 29.3% (95% confidence interval [CI], 25.5% to 33.1%) of 550 insectivorous bats collected in Myanmar. The genotyping of these positive samples revealed they were closely related to or belong to clonal type I, which is highly virulent in mice, showing that these bats are potential reservoirs for T. gondii transmission.
(2.0%), M. chinensi (1.8%), H. armiger (1.5%), and M. lyra (1.1%) ( Table 1) .
DNA extraction, nested PCR, and PCR-RELP. The sampled bats were euthanized, organs (lung, heart, liver, spleen, stomach, gut, and kidney) from single bats were pooled, and genomic DNA was extracted using the TIANamp genomic DNA kit (Tiangen, Beijing, China). T. gondii infection in bats was tested by a nested PCR targeting the B1 gene as described elsewhere (14) . Genotyping was conducted using 11 genetic markers for PCR-RFLP (i.e., SAG1, SAG2, alter.SAG2, SAG3, BTUB, GRA6, c22-8, c29-2, L358, PK1, and Apico), as previously described (13, 15) . Genomic DNA of the T. gondii RH strain was used as a positive control, and molecular-grade water was used as a negative control, both of which were included in each PCR run. The primers used in this study are listed in Table 2 .
Prevalence of T. gondii infection in bats.
Of the 6 bat species tested, 5 were positive for T. gondii infection, and H. fulvus was 
Genotyping of T. gondii in bats.
From these 161 positive samples, only 19 (11.8%) were successfully genotyped at 9 or more genetic loci, most likely due to a low DNA concentration in these samples. The typing results are summarized in Table 3 . Based on the data obtained in the present study, the majority (15/19 [78.9%]) of T. gondii strains from bats in Myanmar did not match the identified RFLP genotypes listed in ToxoDB (www.toxodb .org) and were thus atypical and mixed novel genotypes. However, the other three samples, including TgBatMm11 from M. fuliginosus and TgBatMm15 and TgBatMm19 from M. chinensis, matched the known ToxoDB genotype 10, in which TgBatMm11 was the clonal type I, but the other two were not confirmed type I because there were some missing markers. The sample TgBatMm18 from M. chinensis may belong to ToxoDB 10 or 27 at 10 loci, except for the c29-2 locus, for which no PCR product was found.
Among the new genotypes, 2 (TgBatMm6 and-9) could be fully genotyped at all 11 loci, showing alleles of type I at 10 loci; 3 (TgBatMm7, -12, and -16) showed alleles of type I at 9 loci; 3 (TgBatMm5, -15, and -17) were classified into clonal type I at 8 loci; 4 (TgBatMm2, -8, -10, and -11) were grouped into clonal type I at 7 loci; and the other 3 (TgBatMm1, -3, and -4) showed alleles TgBatMm1  ND  II  I  I  ND  I  I  u-1  II  I  I  Novel 1  TgBatMm2  ND  I  I  I  I  ND  I  u-1  II  I  I  Novel 2  TgBatMm3  II/III  I  I  I  I  ND  ND  u-1  ND  I  I  Novel 3  TgBatMm4  II/III  I  I  I  ND  I  I  u-1  II  II  I  Novel 4  TgBatMm5  ND  I  I  I  I  I  I  u-1  IϩII  I  I  Novel 5  TgBatMm6, -9  I  I  I  I  I  I  I  u-1  I  I  I  Novel 6  TgBatMm7  I  I  I  I  I  I  I  u-1  ND  I  I  Novel 7  TgBatMm8  II/III  I  I  ND  I  I  I  u-1  II  I  I  Novel 8  TgBatMm10  ND  I  I  I  I  III  I  I  u-1  ND  I  Novel 9  TgBatMm11  I  I  I  I  I  I  I  I  I  I  I  10  TgBatMm12  I  I  ND  I  I  III  I  I  II  ND  I  Novel 10   Megaderma lyra  TgBatMm13  I  I  I  I  I  III  I  ND  I  I  I  Novel 11  TgBatMm14  I  I  I  I  I  I  I  u-1  II  ND  I  Novel 12   Myotis chinensis  TgBatMm15  I  I  I  I  I  I  I  I  ND  I  I  10 (?)  TgBatMm16  I  I  I  I  I  I  I  ND  II  I  I  Novel 13  TgBatMm17  I  I  I  I  I  III  I  I  II  I  ND  Novel 14  TgBatMm18  I  I  I  I  I  I  I  ND  I  I  I  10, 27 (?)  TgBatMm19  I  I  I  I  I  I  I  I  I  ND  ND  10 (?) a Genotypes of T. gondii were determined according to PCR-RFLP analysis of 12 genetic loci, each locus usually producing three different genotypes, which were grouped into types I, II, or III, based on the three clonal types of reference strains (ToxoDB 10, 1, and 2). ND, no amplification detected due to a low DNA concentration in the sample. b SAG2 marker based on the 5= and 3= ends of the gene sequence. of type I at 6 loci (Table 3 ). These data demonstrated that the T. gondii strains in bats in Myanmar were closely related to the clonal type I lineage. Public health significance of T. gondii in bats. Few studies have been conducted on T. gondii infections in bats. The results of this study demonstrated that T. gondii infections are widely prevalent in insectivorous bats in Myanmar. T. gondii can cause infection by three transmission routes, including horizontal transmission and vertical or congenital transmission. T. gondii oocysts can be mechanically transmitted by certain types of insects to insectivorous bats (16, 17) . Recent studies have shown that congenital transmission may play an important role in sustaining T. gondii infection in some species, including sheep and small mammals (18, 19) . This transmission mode may be the main infection route in bat species, which needs further investigation. Differences in feeding habits among bat species could explain the different prevalences of T. gondii in bat species.
Miniopterus fuliginosus
Previous studies have shown that bats can share the same genotypes of T. gondii found in domestic and wild animals (12) . In the present study, T. gondii strains in bats in Myanmar were shown to be closely related to or to belong to clonal type I. As no previous data on the genotypes from different hosts in the studied region have been collected, the role of bats in the epidemiology of T. gondii infections in humans or domestic animals is unknown. However, the clonal type I lineage identified in bats has been found in animals and humans in North America, Europe, and Asia (20) (21) (22) . In China, clonal type I has also been found, although it is not the predominant genotype (23) . However, there is only one report on the T. gondii genotype in Yunnan Province, near the China-Myanmar border, with ToxoDB 19 found in pigs (24) . Therefore, we cannot determine whether T. gondii in bats from Myanmar is transmitted to China by bats. The genetic diversity of T. gondii in Myanmar and along the China-Myanmar border should be further investigated to determine the public health significance of T. gondii in bats. To our knowledge, this study is the first report on molecular detection of T. gondii infection in bats in Asia.
